In order to investigate the interplay between domain formation and confinement, we apply a coarse-grained lattice polymer model that allows us to efficiently study various system densities ρ and various domain sizes l domain being the "building blocks" of the polymer chain. In particular, the system density ρ is taken to be ρ = {10%, 30%, 40%}, reflecting the typical volume fraction of the E. coli chromosome 1 . Domain sizes of l domain = {90 kb, 120 kb, 240 kb} are investigated, where sub-domains within the fixed size domains can dynamically form.
The ter -proximate linking region connecting the two nucleoid edges is modeled by a linear 80 kb polymer arm in agreement with a recent study finding the linking region to be composed of a segment of about 50 kb within the 400 kb ter -region 3 . The polymer is confined to a rectangular cuboid with an aspect ratio of the E. coli nucleoid of r aspect = 8 2 . We employ the bond-fluctuation method (BFM) 4 , which has been applied successfully to model the static and dynamical properties of polymer systems in several investigations 5 . It is a coarse-grained lattice model with the advantage of avoiding non-ergodicity and its computational efficiency renders it more attractive than off-lattice models. Fig. S1 illustrates the bond-fluctuation method on a two-dimensional lattice. Each monomer occupies a 2 × 2 × 2 cube of sites on the lattice and is connected by bonds, where the length of a bond can take the values 2, 3, √ 5, √ 6, and √ 10, therewith leading to an average bond length of b = 2.7. The simulation method produces unbiased results, takes into account excluded volume interactions and ensures that no bond crossings can occur.
In order to generate thermodynamically equilibrated polymer conformations we use the Metropolis Monte Carlo method 5 . Since subsequently created conformations are highly correlated, we determine, for each set of parameters, the autocorrelation function of the squared radius of gyration. Then, the integrated autocorrelation time τ int is computed by applying the windowing procedure introduced by Sokal 6 . We consider two subsequent conformations as uncorrelated after 5τ int Monte Carlo steps therewith creating 5 000-10 000 independent configurations.
B. Gene Expression and Co-localization

Polymer Description
The regulatory network of transcription factors and target genes (TF-gene interactions) was obtained from RegulonDB (http://regulondb.ccg.unam.mx/data/network_tf_gene.txt). A list of the applied TF-target interactions in tab delimited form is available on request. Updated genome information about the E. coli K-12 strain can be found at EcoGene database (http://maxd.cs.purdue.edu:9455/databasetable.php). Based on the genome localization of TFs and target genes involved, we set up a coarse-grained polymer for simplicity. A monomer is set at every 1kb genome distance (about 4640 kb for E. coli K-12 genomic size) leading to N = 4641 monomers building up the polymer. Then the TFs' and target gene's position is assigned. Each monomer is a hard sphere with a bead diameter d bead .
Initially, the polymer is created in the absence of confinement and eventually it is forced into the target geometry by carefully shrinking its accessible volume. In all simulations a single geometry of confinement is used: an elongated rectangular cuboid of aspect ratio 1 : 6 comparable to the aspect ratio of the nucleoid 1 . The corresponding volume fraction of the chain is 10%. Our choice of parameters (aspect ratio of the cell and volume fraction of the chain) reflects the situation for E. coli and its chromosome 1,2 . Molecular dynamics simulations are performed by applying the software package ESPResSO (http://espressowiki.mpip-mainz.mpg.de/wiki/index.php/Main_Page). The parameters used in the simulations are summarized in Tab. S1 and explained in the following.
Interactions in the Simulation
Excluded Volume Interactions
The Weeks-Chandler-Andersen (WCA) potential was applied. The WCA potential turns off the attractive part of the interaction between particles, while it is purely repulsive at short ranges when the distance is smaller than a cut-off r cut
The FENE (finite extension nonlinear expander) interaction is used for the backbone interactions of the chain. This bond type is a rubber-band-like, symmetric interaction between two particles and is defined by two parameters, the prefactor K and the maximal stretching ∆r max according to
TFs Interaction Potential
The classic harmonic potential is used for the regulatory interaction between TFs and target genes. This potential is determined by the prefactor K and particle distance R, where it takes the minimal values at distance r = R U HARMONIC (r) = 1 2
Thermostat for the Simulation
The NPT ensemble and the npt isotropic thermostat were applied in order to perform the isotropic changes of the box geometry (from cubic to rectangular) during equilibration. We project the segments of adjacent domains to the line connecting their centers of mass. We can thus determine the density distribution of segments of adjacent loops displaying their degree of intermingling or overlap. The data shows the relative abundance of projected segment positions of adjacent loops with respect to the axis between their centers of mass. The scale on the x axis is given in units of the center-of-mass distance. The origin corresponds to the point in between the centers of mass. The positions of the two centers of mass are located at x1 = 0.5 and x2 = −0.5, respectively. The density cloud of adjacent polymeric loops are indeed well separated. An general conclusion emerging from these results is that topological constraints imposed by looping or chromosomal domains play an important role in driving the segregation of other close-by loops or chromosomal domains.
